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Abstract 
This research has been done to study the effects of cognitive and meta-cognitive methods of teaching in better learning and 
educational progress of mathematics subject .The method which used in this research was quasi-test with pre-test ,post-test 
scheme .Tool of research was a 14-item questionnaire about mathematics subject. Reliability of tool has been measured by 
retesting with coefficient-coincidence of 80% and validity of questionnaire has been proved by some experienced teachers. 
Statistical universe of the research include all grad-one boys and girls student of ilam high schools  in 2006-2007 school year 
(1385-1386). Statistical sample was 200 grad-one-students who were selected based on multistage random sampling method. 
This sample group divided to tow groups of test group. 100 students ,and control group , 100 students. The test group has been 
disposed to 12 sessions of cognitive and meta-cognitive methods of teaching and counseled by researchers but the control group 
was taught by typical and common methods of teaching mathematics in schools. Then the results with use of descriptive and 
inferential analysis (dependent &independent t-test) were analyzed by spss software. The results of research showed cognitive 
and meta-cognitive methods of teaching had positive effects on educational progress of student mathematics and it is an effective 
method for teaching mathematics for high school student. Ther was no positive relation between of boys and girls average grades 
. also the results showed that there is a positive relation between average grades of girls of control group and test group and  also 
between average grades of boys of control group and test group. 
 




During the last decades, researchers have focused on meta-cognition and its effect on completing various school 
performance, especially mathematics. Classroom and laboratory researches have shown that mathematical 
achievement depends not only on the basic knowledge of students, but on other factors such as consciousness of 
learning strategies and how to employ such knowledge in doing assignments (Cai, 1992). Schoenfeld (1985) 
believes that the difference between weak and strong students in mathematics is not always a result of deficiency in 
mathematical knowledge of slow students, but is the consequence of how they utilize such knowledge and control 
their cognitive processes effectively. In other words, deficiency in cognition and meta-cognition strategies is an 
important factor contributing to the failure of students in doing mathematical assignments.  
Cognition is one of the main concerns in data processing tradition in which human learning is seen as a continuous 
data processing activity. Theorists of this tradition are interested in studying the process of human acquisition, 
storage and retrieval of knowledge (Seif, 2001). Cognitive strategies are defined as any behavior, thought or action 
of the learner used during learning process, aimed at facilitating learning, organizing and storing knowledge and 
skills, and facilitating their utilization in the future (Weinstein & Hume, 1998).   
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ions and behaviors which aim at achieving an important learning 
objective or doing an accessible task (Sallevara, 2005).  
Cognitive strategies include repetition or review (active repetition of subjects to memorize them) (Weinstein and 
Hume, 1998), semantic explanation (adding meanings to new information to relating them into already learned 
information) and organization (a type of semantic strategy in which the learners, impose some framework on the 
learning subjects to make them meaningful) (Tamadoni, 2003).  
Fellavel (1979) defined meta-cognition as active controlling and adjusting cognitive activities in order to achieve 
cognitive matters. Also, Biehler and Snowman (1993) asset that meta-cognition is self consciousness of the owner 
cognitive processes an  
Paris & Winograd (1990) assert that meta-cognition has two aspects of cognitive states, cognitive self-appraisal and 
cognitive self-management. Cognitive self-appraisal includes personal consciousness about self awareness and 
talents and self emotional states toward knowledge, talents, motives, and characteristics as a learner. Such appraisals 
answer questions like: What do you know? How do you think? When and why should one use strategies?  
Cognitive self-appraisal and cognitive self- -
activities which improve problem solving. For focusing on self cognition and managing self cognition, it is 
necessary for the learner to actively participate in managing the formation of his/her own knowledge (Parise and 
Winogard, 1990).  
When students gain new information, they  use various cognitive and meta-cognitive strategies to help them encode, 
organize and retrieve new information (Somuncuoglu-Yildirim,1999).cognitive strategies are classified into tow 
type namely, surface cognitive strategies and deep cognitive strategies. Surface cognitive strategies refer to 
rehearsal, involving the repetitive rehearsal and rote memorization of information into short-term memory, mainly 
through reading the course material over and over again. On the other hand, deep cognitive strategies pertains to 
elaborating, organizing and critical thinking, involve challenging the veracity of information encountered and 
attempting to integrate new information with prior knowledge and experience, which facilitates long-term retention 
of the target information for example making an outline of important concepts after a learning session (Bayat, 2010). 
Regarding the characteristics, meta-cognition strategies can be classified into three categories:  
- Planning: Planning includes determining objective for learning and studying, predicting the time required for 
studying; determining appropriate study speed; analyzing the manner of confronting the subject to be learned; and 
selecting useful learning strategies.  
- 
monitoring and directing learning process.  
- Regulat
style whenever deemed necessary (Seif, 2003).  
In a research on cognitive and meta-cognitive processes and problem solving in mathematics, Braten (1998) 
concluded that meta-cognition is a powerful tool for coping with problem solving difficulties in mathematics. He 
believes that successful students act in a strategic and self-regulatory manner and are developed enough in terms of 
meta-cognitive strategies, motive, and social development factors.  
Cognitive strategies instruction is an educational approach which emphasizes cognitive processes and skills for 
boosting learning. This approach enables all the learners to act more strategically, enjoy more self-confidence, and 
be more flexible and more successful in their learning   attempts (Shaghagghi, 2003).  
Recent researches on cognitive and meta-
learning. Rodolico (2002) showed 
achievement. 
Sahar, Bayat(2010)showed that there is a positive and moderate significant correlation between overall meta-
cognitive strategies and performance of Algebra problem solving. 
According to Cassidy (2000),cognitive strategies have been shown be important components of performance. 
Miller (1996),in his research illustrated that there is a positive relationship between deep cognitive strategy and 
mathematics achievement.  
Alesanderow and colleagues (2000), Carr and Jesob (1995), Gaarner (1990), Tobias and Ervenson (1998), Laken 
Gellie and Telariny (1998), Douglas Hamman and Colleagues (2000), Mefnod (1997), Hughes and Schumacher 
(1991), Lenz and Hughes (1990), Scott Parise and colleagues (1983), Cross, David, Parise, and Scott (1988), Seif 
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and Mesrabadi (2003), Hall (1999), Miller and Mercer (1993), Mestra Perry (1992), Buyer and Snowman (1993), 
Green and Miller (1996), Simons, Davit and Lens (2004), Zimmerman and Bendora (1992), Motevali (1997), 
Ghavamabadi (1998), Karami (2002), Ansari (2001), Lakzadeh (1999), Abdollahpour (2003), Pournorouzi (1995), 
and  Bashavard (2000) have found evidences on the influence of cognitive and meta-cognitive strategies on 
academic achievement. 
Garner (1990), having reviewed the researches done on the efficacy of cognitive and meta-cognitive strategies, 
concludes that based on the researches done, strategic behavior improves learning and skillful learners know when 
to act strategically. 
Flavell (1979,1981) considers meta-cognitive knowledge as one of the components of meta-cognition and defines it 
as a persons own cognition or his general knowledge of cognition .one of the topics which meta-cognitive 
knowledge plays an important role is mathematical problem solving(pusat pilten,2010).   
The research question is that whether instructing cognitive and meta-cognitive strategies has any effect on 
mathematical achievement of Ilam first grade high school student. The present research is to answer this question 
and test the following hypotheses:  
1. Instructing cognitive and meta-cognitive strategies is effective in mathematical achievement of students.  
2. The effect of instructing cognitive and meta-cognitive strategies on mathematical achievement is the same for 
males and females.  
3. Instructing cognitive and meta-  
4. Instructing cognitive and meta-  
. Methodology  
 
Population: Population of this research included all the first grade high school students of Ilam city, studying in 57 
high schools in academic year 2006-2007.  
Sample: The sample included 200 first grade high school students (100 males and 100 females) from 4 high 
schools.  
Multilevel cluster sampling was used. 2 classes from each high school, totally 8 classes were selected randomly. 4 
classes (100 subjects), as experimental group, and 4 classes (100 subjects, 50 females and 50 males) as control 
group, were formed. To control teacher variable, we tasked a single teacher to teach to both control and 
experimental groups in each school.  
Research Method: Regarding the objective of this research, the effect of instructing cognitive and meta-cognitive 
-experimental. Independent variable was 
instructing cognitive and meta-cognitive strategies and dependent variable was mathematical achievement.  
Research Tools:  
A- Mathematical Test:  
The test used in this research included 14 mathematical items, designed based on the subjects taught till the end of 
the first semester.  
 -retest method was used. For this purpose, 30 
students, who were not in either experimental group or control group, were tested twice and their scores were 
examined for correlation coefficient and the result was 0.80 which was within the significance range of 0.01 (the 
second test was administered after 14 days).  
Test Validity: Test items were based on the mathematical subjects taught up to the end of the first semester of 
academic year 2006-2007. The test was reviewed by some experienced teachers who verified the validity of the test.  
Scoring: 
the solution got full score and the subjects who failed, got a score proportionate to the stage of solution completed.  
B- Learning Strategies Questionnaire:  
This questionnaire which was first made by Karami (2002) measures cognitive and meta-cognitive strategies. This 
questionnaire has 86 items, 49 items related to cognitive strategies and 37 related to meta-cognitive strategies. 
Scores are on a continuum from zero to nine.  
To determine test reliability, Karami (2002) used test-retest and alpha coefficient method. Test-retest reliability of 
the entire test is r=0.98, and using alpha coefficient, correlation coefficient of each item to the test is 0.936, and the 
correlation coefficient of test items is Rxy=0.99.  
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Teaching: 12 classes were held and the students were instructed as follows:  
In the first session syllabus, study and learning methods and skills, standard studying and learning methods were 
introduced. Memory, its importance, and the factors affecting memory were the contents of the second session. In 
the third session cognitive strategies for reviewing (for simple assignments and complex ones, with examples) were 
taught. The fourth session was dedicated to semantic explanation cognitive strategies (for simple assignments and 
complex ones, with examples). Organizational cognitive strategies (for simple assignments and complex ones, with 
examples) were introduced at the fifth session and mathematical subjects were organized and given to the students. 
The sixth and seventh sessions were dedicated to self consciousness and control meta-cognitive strategise 
(commitment, attitude, and precision), with emphasis on attitude toward mathematics and attempting to change 
-cognitive strategies 
(planning, control, evaluation and regulation) were the focus of the eighth and ninth sessions. In the tenth session 
sample cognitive and meta-cognitive strategies questions were given to the students to measure their own strong and 
weak points (self-assessment). The eleventh and twelfth sessions were concerned with problem solving, group 
consultation and guidance.   
Results:  
First, the means of control and experimental groups were compared using independent t-test (table 1). The 
difference between the means of control and experimental groups were significant (t=4.263, p=0.00). In other 
words, mean of experimental group, who received cognitive and meta-cognitive strategies instruction, at the final 
uch instruction. 





Table1: Comparison of mathematical means of experimental group and control group 
Group N Mean SD df T P 
Experimental 100 5.245 3.249 198 4.263 0.000 Control 100 3.282 3.260 
 
Next, means of male and female experimental subjects were compared using independent t-test. As is shown in table 
2, the difference between female and male subjects was not statistically significant (t=1.62, p=0.17). Thus, it can be 
concluded that sex, as -cognitive strategies 
instruction.    
 
Table2: independent t-  
Group N Mean SD df T P 
Experimental 50 5.77 3.70 98 1.62 0.17 Control 50 4.72 2.65 
 
In order to test the third hypothesis, the means of the female subjects in the experimental and control groups were 
compared using independent t-test (table 3). The mean of female subjects in experimental group was significantly 
higher than that of female subject in control group (t=2.043, p=0.044). Thus, experimental group outperformed the 
control group; so, instructing cognitive and meta-cognitive strategies to females results in better performance in 
mathematics.  
 
Table 3: Difference between pre-test and post-test mathematical means of female subjects 
Group N Mean SD df t p  
Experimental 50 5.77 3.7 98 2.043 0.044 0.05 Control 50 4.27 3.6 
 
Next, in order to test the fourth hypothesis, pre-test and post test means of male subjects in control group and experimental group 
were compared using dependent t-test (table 4). Post-test mean of subjects is significantly higher than pre-test mean of them 
(t=4.68, p=0.00). Therefore, the experimental intervention was eff  
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Table4: Difference between pre-test and post-test mathematical means of male subjects 
Group  N Mean SD Df T P 
Experimental  50 4.7 2.6 98 4.68 0.000 Control  50 2.29 2.53 
 
Conclusion and Discussion:  
The results of this research show that instructing cognitive and meta-cognitive strategies can have a positive effect 
of mathematical achievement for both male and female students.  
Experimental subjects who learned cognitive and meta-cognitive strategies used cognitive and meta-cognitive 
strategies and revisited their learning, cognitive and meta-cognitive processes and outperformed the control group 
who received no cognitive and meta-cognitive strategies instruction in mathematics. The results of this research 
conform with those of other researches.  
Braten (1998), in a research on cognitive and meta-cognitive strategies and problem solving in mathematics, 
concluded that meta-cognition is a powerful tool for coping with mathematical problem solving difficulties.  
Basato and Prints (1996), in a research on instructing meta-cognition and its role in learning mathematics and 
solving mathematical problems, showed that such instruction can accelerate solving mathematical problems and also 
learning different subjects.  
learned is difficult, can improve learning.  
Instructing cognitive and meta-cognitive strategies to students can help them to learn mathematics more actively and 
understand mathematical subjects better. Students not only should be aware of various strategies, but also they 
should know when and how to use such strategies.  Flavell, (1985) believes that many students have the basic and 
topic
that the students who are weaker in basic knowledge, need to know cognitive and meta-cognitive strategies more 
than other students.  
The results show the fact that cognitive and meta-cognitive strategies are activated during teaching and learning. If a 
know how much s/he has learned about a given subject, then, any learning task seems as if it were encountered for 
the first time. Although, many of the cognitive and meta-cognitive strategies are acquired indirectly, direct 
instruction of cognitive and meta-cognitive strategies is of vital importance for academic achievement.  
According to Hoffman (1998), the main reason for ignoring cognitive and meta-cognitive strategies instruction in 
classes and not emphasizing cognitive and meta- cognitive 
and meta-cognitive strategies or are unaware of such strategies. Teacher training organizations and curricula are 
responsible to change this attitude. 
Montague (1996), emphasizing solving mathematical problems, believes that if teachers are not familiar with 
also their attitudes and beliefs, they cannot teach mathematics effectively. 
The results of short-tem instruction of cognitive and meta-cognitive strategies show that cognitive and meta-
cognitive skills are teachable and learnable. Thus, the teachers are suggested to learn such skills themselves and 
. Also, the teachers are 
suggested to focus on learning methods and learning skills of students instead of the volume of subjects learned. By 
learning cognitive and meta-cognitive strategies, the learners can develop their learning skills and acquire 
knowledge and turn to active learners accordingly. 
Zahra Gouya (1999) believes that for many people meta-cognition is the final process and many students are not 
trained how to use their meta-cognitive skills. Future researches should not only focus on cognitive and meta-
mathematics, their self-sufficiency or their beliefs about their capabilities to solve mathematical problems. As 
Bendora (1997) believes, if students know they can understand mathematics, their status will be different compared 
to when they feel unable to do so.  
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Finally, the present research showed that cognitive and meta-
mathematical achievement, but no evidence was found for significant difference in terms of cognitive and meta-
cognitive strategies instruction between male and female students.  
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